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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 
State  Located: 


Henry  Sever  Dam,  Missouri  Inv.  No.  101 10 
Missouri 


County  Located :  Knox 

Stream:  Myers  Branch  of  the  South  Fabius  River 

Date  of  Inspection:  September  27  and  October  4,  1978 


Henry  Sever  Dam  No.  Mo.  10110  was  inspected. 'Qsing  the  "Reconr* 
mended  Guidelines  for  Safety  Inspection  of  Dams"/'  These  guidelines 
were  developed  by  the  Chief  of  Engineers';  U.S.  Army,  Washing¬ 
ton,  D.C.,  with  the  help  of  FederaJ^^nd  state  agencies,  profes¬ 
sional  engineering  organizations ,  and  private  engineers.  The 
resulting  guidelines  are  considered  to  represent  a  consensus  of  the 
engineering  profession. 

4, 

Based  on  the  criteria  in  the  guidelines,  the  dam  is  in 
the  high  hazard  potential  classification,  which  means  that  loss  of 
life  and  appreciable  property  loss  could  occur  in  the  event  of 
failure  of  the  dam.  Two  farmhouses  with  associated  farm  buildings, 
five  trailer  camping  pads,  one  improved  road  crossing,  one  state 
highway,  and  the  town  of  Newark,  Missouri  would  be  subjected  to 
flooding,  with  possible  damage  and/or  destruction,  and  possible 
loss  of  life.  Henry  Sever  Dam  is  in  the  intermediate  size  classi¬ 
fication  since  it  is  more  than  40  feet  high,  but  less  than  100  feet 
high,  and  Impounds  more  than  1,000  acre-feet,  but  less  than 
SO. 000  acre-feet  of  water.  _ _ 
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way  of  Henry  Sever  Dam  does  not  meet  Che  criteria  sec  forth  in  Che 
guidelines  for  a  dam  having  Che  above  size  and  hazard  potential. 
Henry  Sever  Dam  is  an  intermediate  size  dam  with  a  high  hazard 
potential  required  by  the  guidelines  Co  pass  the  Probable  Maximum! 
Flood  without  overtopping.  It  was  determined  that  the  spillway 
will  pass  34  percent  of  the  Probable  Maximum  Flood  without  overtop¬ 
ping  the  dam.  Our  evaluation  indicates  that  the  spillway  will  pass 
the  100-year  flood;  that  is,  a  flood  having  a  1  percent  chance  of 
being  equalled  or  exceeded  during  any  given  year. 

The  Probable  Maximum  Flood  is  defined  as  the  flood 
discharge  that  may  be  expected  from  the  most  severe  combination  of 
critical  meteorological  and  hydrologic  conditions  that  are  reason¬ 
ably  possible  in  the  region. 

Other  deficiencies  noted  by  the  inspection  team  were  a 
need  for  an  annual  Inspection  by  a  qualified  professional  engineer; 
lack  of  a  maintenance  schedule;  embankment  sloughing  on  the  up¬ 
stream  slope;  and  vegetative  growth  in  the  approach  and  discharge 
channels  of  the  service  spillway  and  the  outlet  works  discharge 
channel.  The  lack  of  stability  and  seepage  analysis  on  record  is 
also  a  deficiency  that  should  be  corrected. 

It  is  recommended  that  the  owner  take  action  to  correct 
or  control  the  deficiencies  described  above. 


imswmpffsn.  JPS-t 


•x 

if 


HENRY  SEVER  DAM 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

Henry  Sever  Dam,  I.D.  No.  10H0 

TABLE  OF  CONTENTS 

Sect.  No.  _ Title _  Page 


SECTION  1  PROJECT  INFORMATION  .  1 

1.1  General  .  ......  .  1 

1.2  Description  of  Project  .  3 

1.3  Pertinent  Data  ........  .  7 

SECTION  2  ENGINEERING  DATA  .  9 

2.1  Design .  9 

2.2  Construction  .  9 

2.3  Operation  .....  .  9 

2.4  Evaluation .  9 

SECTION  3  VISUAL  INSPECTION  .  11 

3.1  Findings .  11 

3.2  Evaluation . 14 

SECTION  4  OPERATION  PROECEDURES  .  16 

4.1  Procedures  . . 16 

4.2  Maintenance  of  Dam . 16 

4.3  Maintenance  of  Operating  Facilities  .  17 

4.4  Description  of  Any  Warning  System  in  Effect  .  17 

4.5  Evaluation .  17 

SECTION  5  HYDRAULIC/ HYDROLOGIC  .  18 

5.1  Evaluation  of  Features .  18 


TABLE  OF  CONTENTS 
(Continued) 


Sect*  No.  _ Title _  Page 


SECTION  6  STRUCTURAL  STABILITY  .  23 

6.1  Evaluation  of  Structural  Stability  .  23 

SECTION  7  ASSESSMENT/REMEDIAL  MEASURES  .  25 

7.1  Dam  Assessment  .  25 

7.2  Remedial  Measures  .  27 


LIST  OF  PLATES 


LOCATION  MAP  . 

PLAN  AND  ELEVATION  OF  DAM 
GENERAL  GEOLOGIC  MAP  .  . 


Plate  No. 
1 

2-22 

23 


& 

i 


APPENDICES 


APPENDIX  A  -  PHOTOGRAPHS  TAKEN  DURING  INSPECTION 

APPENDIX  B  -  HYDROLOGIC  COMPUTATIONS 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


HENRY  SEVER  DAM,  Missouri  Inv.  No.  10110 


SECTION  1:  PROJECT  INFORMATION 


General 

a.  Authority 

The  Dam  Inspection  Act,  Public  Law  92-367  of 
August,  1972,  authorizes  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  Initiate  a  national  program  of  dam 
inspections.  Inspection  for  the  Henry  Sever  Dam  was  carried 
out  under  Contract  DACW  43-78-C-0160  to  the  Department  of  the 
Army,  St.  Louis  District,  Corps  of  Engineers,  by  the  engineer¬ 
ing  firms  of  Consoer,  Townsend  &  Associated  Ltd.,  and  Engi¬ 
neering  Consultants,  Inc.  (A  Joint  Venture),  of  St.  Louis, 
Missouri. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  the  Henry  Sever  Dam  was 
made  on  September  27  and  October  4,  1978.  The  purpose  of  the 
inspection  was  to  make  a  general  assessment  as  to  the  struc¬ 
tural  integrity  and  operational  adequacy  of  the  dam  embankment 
and  its  appurtenant  structures. 
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c.  Scope  of  Report 

This  report  summarizes  available  pertinent  data 
relating  to  the  project;  presents  a  summary  of  visual  observa¬ 
tions  made  during  the  field  Inspection;  presents  an  evaluation 
of  hydrologic  and  hydraulic  conditions  at  the  site;  presents 
an  evaluation  as  to  the  structural  adequacy  of  the  various 
project  features;  and  assesses  the  general  condition  of  the 
dam  with  respect  to  safety. 

It  should  be  noted  that  reference  in  this  report  to 
left  or  right  abutments  is  as  viewed  looking  downstream. 
Where  left  abutment  or  left  side  of  the  dam  is  used  in  this 
report,  this  also  refers  to  east  abutment  or  side,  and  right 
to  the  west  abutment  or  side. 


d.  Evaluation  Criteria 


Criteria  used  to  evaluate  the  dam  were  furnished  by 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
in  "Recommended  Guidelines  for  Safety  Inspection  of  Dams", 
Appendix  D.  These  guidelines  were  developed  with  the  help  of 
several  Federal  agencies  and  many  state  agencies,  professional 
engineering  organizations,  and  private  engineers. 


. 2  Description  of  Project 

a.  Description  of  Dan  and  Appurtenances 

The  dam  embankment  is  a  homogeneous  earthfill 
structure.  The  crest  of  the  embankment  has  a  width  of  15  feet 
and  a  length  of  approximately  1,160  feet.  The  crest  elevation 
is  set  at  688.0  feet  above  MSL,  and  the  maximum  height  of  the 
embankment  is  43  feet  above  the  minimum  streambed  elevation 
along  the  centerline  of  the  dam. 

The  upstream  slope  of  the  embankment  section  is 
constructed  with  a  IV  to  3H  slope  for  the  top  10  vertical 
feet,  a  10-foot  wide  berm  at  elevation  678.0,  and  a  IV  to  3H 
slope  from  the  berm  to  the  ground  surface.  The  downstream 
embankment  slope  is  IV  to  2-1/2H  from  the  crest  to  the  toe. 

A  12-inch  thick  layer  of  dumped  rock  riprap  with  a 
3-inch  thick  layer  of  gravel  bedding  was  placed  on  the  up¬ 
stream  slope  from  elevation  678.0  to  687.0.  The  rock  used  for 
riprap  was  limestone  blocks  up  to  2  feet  in  diameter,  with  the 
majority  of  the  blocks  between  1  and  2  feet  in  diameter.  The 
crest  and  downstream  slope  is  provided  with  a  heavy  vegetative 
cover. 


Bedrock  at  the  site  and  within  the  vicinity  is 
composed  of  Mississipplan  age  limestones.  No  rock  crops  out 
over  the  site.  The  soil  in  the  vicinity  of  the  dam  is  likely 
a  Lindley  silt  loam  which  is  glacial  in  origin. 

A  cut-off  trench  was  excavated  along  the  axis  of 
the  dam  with  side  slopes  of  1H  to  IV,  and  a  base  width  of 
10  feet.  In  the  channel  section,  the  trench  penetrated  the 
foundation  materials  for  a  minimum  depth  of  10  feet,  and  in 
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the  abutments  the  trench  ranged  tn  depth  from  less  than  1  foot 
up  to  8  feet. 

There  are  two  spillways  in  the  Henry  Sever  Dam. 
The  service  spillway  is  located  at  the  southwest  end  of  the 
dam.  This  spillway  is  a  concrete  chute  type  spillway  with  a 
U-shape  concrete  drop  inlet.  The  spillway  crest  is  uncon¬ 
trolled,  and  has  a  total  crest  length  of  30  feet.  A  stilling 
basin  is  connected  at  the  end  of  the  spillway  chute.  The 
emergency  spillway  is  a  cut  section  located  at  the  northeast 
abutment.  Spillway  cross-section  along  the  crest  is  trapezoi¬ 
dal,  with  a  base  length  of  100  feet  and  side  slopes  of 
5H  to  IV.  The  discharge  channel  is  a  well-defined,  grass- 
lined  open  channel  away  from  the  embankment. 

A  16-inch  diameter  steel  pipe  has  been  installed 
through  the  base  of  the  dam  embankment  to  serve  as  a  reservoir 
drain.  According  to  the  design  drawings,  the  upstream  inlet 
of  the  pipe  is  without  a  trashrack  or  other  protection,  and  is 
situated  less  than  one  foot  above  the  reservoir  bottom. 

The  pipe  discharge  is  controlled  by  a  16-inch  cast 
iron  gate  valve  installed  at  the  toe  of  the  dam  near  the 
downstream  end  of  the  pipe.  The  valve  is  housed  in  a  corru¬ 
gated  metal  pipe  vault  with  a  cover.  The  pipe  discharges 
directly  into  a  drainage  course  at  the  toe  of  the  dam.  The 
pipe  outlet  is  bare,  but  is  shown  to  be  supported  by  a  con¬ 
crete  wall  8  feet  upstream  of  its  discharge  end. 

The  reservoir  at  Henry  Sever  Dam  impounds 
2,106  acre-feet  of  water  from  a  drainage  area  of  3.13  square 
miles.  The  reservoir  is  surrounded  mostly  by  forested  lands. 
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Location 


The  Henry  Sever  Dam  is  located  on  the  Myers  Branch 
of  the  South  Fabius  River,  near  the  southeast  comer  of 
Knox  County,  Missouri.  The  nearest  downstream  community  is 
Newark,  Missouri,  population  114,  which  is  approximately  one 
mile  downstream  from  the  dam.  The  dam  and  reservoir  are  shown 
on  the  Labelle  Quadrangle  Sheet  (7.5  minute  series)  in  Sec¬ 
tion  11,  Township  60  North,  Range  10  West. 

c.  Size  Classification 

According  to  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams",  by  the  U.S.  Department  of  the  Army, 
Office  of  the  Chief  Engineer,  the  dam  is  classified  in  the  dam 
size  category  as  being  "Intermediate"  since  its  storage  is 
more  than  1,000  acre-feet,  but  less  than  50,000  acre-feet. 
The  dam  is  also  classified  as  "Intermediate"  in  dam  size 
category  because  its  height  is  more  than  40  feet,  but  less 
than  100  feet.  The  overall  size  classification  is,  accor¬ 
dingly,  "Intermediate"  in  size. 

d.  Hazard  Classification 

The  dam  has  been  classified  as  having  "High"  hazard 
potential  in  the  National  Inventory  of  Dams,  on  the  basis  that 
in  the  event  of  failure  of  the  dam  or  its  appurtenances, 
excessive  damage  could  occur  to  downstream  property,  together 
with  the  possibility  of  the  loss  of  life.  Our  findings  concur 
with  the  classification.  The  estimated  damage  zone  extends 
four  miles  downstream  of  the  dam.  Within  the  damage  zone  are 
two  farmhouses  with  associated  farm  buildings,  five  trailer 
camping  pads,  one  Improved  road  crossing,  and  one  state 


highway  crossing.  The  town  on  Newark,  Missouri  would  also  be 
affected  in  case  of  rupture  of  the  dam.  The  floodplain  is 
extensively  farmed. 

e.  Ownership 

Henry  Sever  Dam  is  owned  by  the  Missouri  Department 
of  Conservation,  North  Ten  Mile  Drive,  Jefferson  City,  Mis¬ 
souri  65101. 

f.  Purpose  of  Dam 

The  purpose  of  the  dam  is  to  impound  water  for 
recreational  use  in  a  recreational  system  operated  by  the 
Missouri  Department  of  Conservation. 

g.  Design  and  Construction  History 

Henry  Sever  Dam  was  designed  and  constructed  by  the 
Missouri  Department  of  Conservation  in  1960  and  1961.  No 
reconstruction  has  been  performed  on  the  dam  or  appurtenant 
structures  since  the  original  construction. 

h.  Normal  Operational  Procedures 

The  dam  is  used  to  impound  water  for  use  as  a 
recreational  lake.  The  reservoir  is  kept  as  full  as  possible, 
with  the  level  controlled  by  rainfall,  runoff,  evaporation  and 
capacity  of  the  uncontrolled  spillways.  The  only  operating 
facility  at  the  damsite  is  the  low  level  drain,  which  is  only 
used  during  an  emergency  to  drain  the  reservoir. 
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Pertinent  Data 


a.  Drainage  Area  2,000  acres 

b.  Discharge  at  Damslte  All  discharge  at  the  dam- 

site  is  through  two  uncon¬ 
trolled  spillways  and  a 
low  level  outlet  drain 


Estimated  experienced  maximum  flood:  500  cfs 

Estimated  ungated  spillway  capacity 

at  maximum  pool  elevation:  2,696  cfs 

c.  Elevation  (Feet  above  MSL) 

Top  of  dam:  688.0 

Spillway  crest:  (Service  spillway)  683.0 

(Emergency  spillway)  685.0 

Minimum  streambed  elevation  at  centerline  of  dam:  645.0 

Maximum  tallwater:  Unknown 


d.  Reservoir 
Length  of  maximum  pool: 


6,600  feet  + 


e.  Storage  (Acre-Feet) 

Top  of  dam: 

Spillway  crest  (El.  683): 

f.  Reservoir  Surface  (Acres) 

Top  of  dam: 

Spillway  crest  (estimated):  (Service  spillway) 


g.  Dam 

Type: 

Length: 

Height  (maximum): 
Top  width: 


Earth  embankment 
1, 160  feet 
43  feet 
15  feet 


3,001 

2,106 


200 

158 
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Side  slopes: 

Downstream 

Upstream 

Zoning: 

Impervious  core: 
Cutoff : 


Crout  curtain: 


IV  to  2-1/2H 

IV  to  3H  with  a  10-foot  wide 
horizontal  berm  at  El.  678.0 


Core  trench  with  10-foot  bottom 
width  and  IV  to  1H  side  slopes 


h.  Diversion  and  Regulating  Tunnel 


i.  Spillway 
Type:  (Service  spillway) 

(Emergency  spillway) 

Length  of  weir:  (Service  spillway) 

(Emergency  spillway) 
Crest  Elevation:  (Service  spillway) 

(Emergency  spillway) 

j.  Regulating  Outlets 


Length: 

Closure: 


Maximum  capacity: 


Uncontrolled 
Uncontrolled 
30  feet 
100  feet 
683.0  feet 
685.0  feet 


16-inch  diameter  steel  pipe 
low  level  outlet 

255  feet 

16-inch  diameter  cast  iron 
gate  valve 

27  cfs 
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SECTION  2:  ENGINEERING  DATA 


Design 


Original  design  drawings  are  available  for  the  dam  and 
appurtenant  structures.  These  drawings  were  made  in  the 
early  1960's,  and  are  given  as  plates  in  this  report.  No  other 
design  data  is  available. 


2.2  Construction 

The  dam  was  constructed  in  1961  by  the  Missouri  Depart¬ 
ment  of  Conservation.  No  additional  construction  data  is  avail¬ 
able.  A  representative  of  the  owner  indicated  that  no  reconstruc¬ 
tion  has  been  done  on  the  dam  or  appurtenant  structures. 


jeration 


No  operation  records  for  Henry  Sever  Dam  are  available. 


Evaluation 

a.  Availability 

The  only  engineering  data  available  is  the  original 
design  drawings.  No  design  computations,  construction  data, 
or  operation  data  is  available. 


In  addition,  no  pertinent  data  was  available  for 
review  on  hydrology,  spillway  capacity,  flood  routing  through 
the  reservoir,  outlet  capacity,  slope  stability,  or  seepage 
analysis. 

b.  Adequacy 


The  design  drawings  are  adequate  to  aid  in  evalua¬ 
ting  the  adequacy  of  the  hydraulic  and  hydrologic  capabilities 
and  stability  of  the  dam  for  Phase  I  investigations. 


The  lack  of  engineering  data,  other  than  design 
drawings,  did  not  allow  for  a  definitive  review  and  evalua¬ 
tion.  Therefore,  the  adequacy  of  this  dam  could  not  be 
assessed  from  the  standpoint  of  reviewing  and  evaluating 
design,  operation  and  construction  data,  but  is  based  pri¬ 
marily  on  visual  inspection  with  the  aid  of  the  available 
design  drawings,  past  performance  history  and  sound  engineer¬ 
ing  judgment. 

Seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  "Recommended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams"  were  not  available,  which  is  considered  a 
deficiency.  These  seepage  and  stability  analyses  should  be 
performed  for  appropriate  loading  conditions  (Including 
earthquake  loads)  and  made  a  matter  of  record. 

c.  Validity 

The  dam  and  appurtenant  structures  were  constructed 
in  accordance  with  the  available  design  drawings. 


SECTION  3:  VISUAL  INSPECTION 


Findings 

a.  General 

A  visual  inspection  of  Henry  Sever  Dam  was  made  on 
September  27,  and  October  4,  1978.  Ihe  following  persons  were 
present  during  the  inspection: 


Name 

Affiliation 

Disciplines 

Yin  Au-Yeung 

Engineering  Consultants,  Inc. 

Project  Engineer, 
Hydraulics  and 
Hydrology 

David  Bramwell 

Engineering  Consultants,  Inc. 

Geology 

Jon  Diebel 

Engineering  Consultants,  Inc. 

Soils  &  Stability 

John  Ismert 

Engineering  Consultants,  Inc. 

Mechanical 

Kevin  Blume 

Consoer,  Townsend  &  Assoc.,  Ltd. 

Civil  &  Structural 

Specific  observations  are  discussed  below. 

b.  Dam 

The  crest  of  the  dam  has  a  heavy  vegetative  cover 
which  adequately  protects  the  embankment  material.  The  grass 
had  been  recently  cut.  Some  evidence  of  vehicular  traffic  can 
be  seen  on  the  crest,  but  does  not  appear  to  be  extensive. 
Many  surface  desiccation  cracks  were  observed  on  the  crest, 
but  appear  to  be  only  from  wetting  and  drying  of  the  clay 
embankment  material,  and  not  from  settlement  or  movement  of 
the  embankment. 
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The  upstream  embankment  slope  is,  for  the  most 
part,  adequately  protected  by  the  riprap  described  earlier. 
Some  thinning  of  the  riprap  and  subsequent  embankment  slough¬ 
ing  Is  occurring  near  the  left  side  of  the  dam,  but  Is  not 
serious  at  this  time,  and  can  be  repaired  by  normal  mainte¬ 
nance.  No  degradation  of  the  riprap  blocks  due  to  weathering 
was  observed. 

The  downstream  embankment  slope  Is  well  protected 
by  vegetative  cover.  Tbe  cover  consists  of  grasses  as  tall  as 
A  feet  In  some  areas.  The  embankment  material  could  be 
observed  In  the  discharge  channel  for  the  low  level  gate,  and 
Is  a  low  to  medium  plastic  clay  with  5  to  10  percent  sand. 
The  material  would  be  classified  as  CL  by  the  Unified  Soil 
Classification  System. 

No  signs  of  past  or  present  Instability  was  seen  on 
the  embankment  or  In  the  foundation  at  any  location.  Also,  no 
seepage  was  observed  on  the  downstream  embankment  slope  or 
downstream  of  the  toe.  Rodent  activity  was  not  observed  to 
any  significant  degree  on  the  embankment. 

c.  Appurtenant  Structures 

(1)  Spillway 

The  service  spillway  Is  located  at  the  right 
abutment  of  the  dam  and  the  crest  structure  Is  a  U-shape 
concrete  drop  Inlet  which  connects  to  a  concrete  bridge 
section,  and  then  Into  a  concrete  spillway  chute  channel 
and  a  stilling  basin  before  entering  Into  the  exit 
channel.  Minor  leakage  was  visible  along  the  vertical 
construction  joints  between  the  concrete  spillway  chute 
channel  and  the  crest  structure.  Concrete  In  the  spill- 


way  crest,  the  bridge  and  the  chute  floor  is  in  accep¬ 
table  condition.  The  chute  walls  are  also  in  acceptable 
condition,  but  showing  some  minor  surface  deterioration. 
The  jointing  in  walls  is  in  good  alignment,  but  minor 
vertical  cracks  were  seen  on  the  stilling  basin  walls. 
The  concrete  bridge  is  in  acceptable  condition  for  light 
vehicular  traffic.  The  spillway  approach  channel  is 
well-defined,  but  poorly  maintained.  Heavy  vegetative 
growth  was  observed  in  the  approach  channel.  The  spill¬ 
way  discharge  channel  is  also  well-defined,  but  also 
filled  with  heavy  vegetative  growth.  Minor  erosion  was 
observed  along  the  earth  cut  in  the  stilling  basin  area. 

(2)  Emergency  Spillway 

The  emergency  spillway  is  a  grass-lined  open 
channel  which  is  located  at  the  left  abutment  of  the  dam. 
This  spillway  is  well-defined  and  well-maintained,  and  in 
very  good  condition. 

(3)  Outlet  Works 

The  corrugated  metal  pipe  pit  and  cover  are  in 
good  condition.  The  cover  could  be  lifted  to  inspect  the 
gate  valve.  The  valve  appears  to  be  in  good  operating 
condition,  with  plastic  sheeting  provided  over  the  valve 
for  protection.  The  Interior  surface  of  the  portion  of 
the  pipe  which  could  be  inspected  was  dry,  mildly  rusted, 
and  satisfactory.  The  concrete  support  wall  was  appar¬ 
ently  burled  and  could  not  be  observed. 
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The  discharge  channel  Is  heavily  vegetated  and 
obstructed  by  trees  and  brush. 

d.  Reservoir  Area 

The  water  surface  elevation  was  682.33  at  the  time 
of  the  inspection. 

The  major  portion  of  the  reservoir  rim  is  gently 
sloped.  No  indications  of  instability,  excessive  erosion,  or 
slides  were  readily  apparent  along  the  shore  of  the  reservoir. 

e.  Downstream  Channel 

The  discharge  channel  Immediately  downstream  from 
the  stilling  basin  is  well-defined  and  about  25-feet  wide. 
The  side  slopes  are  approximately  IV  to  3H,  and  show  no  signs 
of  erosion  or  sloughing.  However,  the  entire  downstream 
channel  is  full  of  vegetative  growth,  which  will  reduce  the 
hydraulic  efficiency  of  the  channel. 


3.2  Evaluation 


The  visual  inspection  did  not  exhibit  any  items  which 
are  sufficiently  significant  to  indicate  a  need  for  immediate 
remedial  action. 

The  following  items  were  observed  which  could  affect  the 
safety  of  the  dam,  or  which  will  require  maintenance  within  a 
reasonable  period  of  time. 
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The  upstream  embankment  slope  near  the  left  side  of  the 
dam  which  demonstrated  thinning  of  riprap  and  sloughing 
of  embankment  material. 

Heavy  vegetative  growth  in  the  service  spillway  approach 
channel. 

Heavy  vegetative  growth  in  the  service  spillway  discharge 
channel. 

Heavy  vegetation  in  the  low  level  outlet  pipe  discharge 
channel. 


SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


Henry  Sever  Dam  impounds  water  for  use  as  a  recreational 
lake.  The  dam  stores  as  much  water  as  possible,  with  additional 
Inflow  passing  through  the  service  spillway  or  emergency  spillway. 
A  low  level  gate  Is  provided  for  possible  draining  of  the  reser¬ 
voir,  but  releases  are  rarely  made  through  the  gate  and  appurtenant 
piping.  The  reservoir  is  essentially  controlled  by  rainfall, 
runoff,  evaporation  and  capacity  of  the  uncontrolled  spillways.  No 
daily  measurements  are  taken  at  the  damsite. 


4.2  Maintenance  of  Dam 


The  dam  is  maintained  by  the  Missouri  Department  of 
Conservation.  Maintenance  of  the  dam  and  appurtenant  structures 
appeared  to  be  satisfactory.  Evidence  of  maintenance  being  per¬ 
formed  including  cutting  of  the  grass  on  the  dam  crest,  addition  of 
riprap  to  some  areas  on  the  upstream  slope  of  the  embankment,  and  a 
plastic  covering  over  the  handwheel  in  the  gate  vault  for  the  low 
level  outlet.  Some  areas  of  the  upstream  embankment  slope  need 
additional  riprap  at  this  time.  In  addition,  the  discharge  chan¬ 
nels  are  generally  obstructed  with  heavy  vegetative  growth,  inclu¬ 
ding  trees. 
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4.3 


Maintenance  of  Operating  Facilities 


The  low  level  outlet  valve  Is  the  only  operating  faci¬ 
lity  at  the  damsite.  This  gate  is  operated  very  infrequently.  The 
gate  appeared  to  be  maintained  well,  and  in  satisfactory  operating 
condition. 


4.4  Description  of  Any  Warning  System  in  Effect 

The  inspection  team  is  not  aware  of  any  existing  warning 
system  for  this  dam. 


4.5  Evaluation 

The  operation  and  maintenance  for  this  dam  is  satisfac¬ 
tory.  Very  little  operation  is  required  for  the  reservoir. 
Maintenance  for  the  dam  and  appurtenant  structures  appears  to  be 
adequate,  with  the  exception  of  items  discussed  in  Section  4.2. 


-17- 


>:.r  ■  '.i't-  .  •  • 

*  -T' 


SECTION  5;  HYDRAULIC/ HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design 

Henry  Sever  Lake  has  a  watershed  of  approximately 
2,000  acres.  Land  gradients  in  the  higher  portion  of  the 
watershed  average  roughly  3  percent,  and  slope  gradually  to 
about  4  percent  around  the  reservoir.  The  lake  is  located  on 
the  Myers  Branch,  which  is  a  tributary  of  the  South 
Fabius  River. 

Elevations  within  the  watershed  range  from  approxi¬ 
mately  683  feet  above  MSL  at  the  damslte  to  over  7  75  feet 
above  MSL  in  the  upper  portion  of  the  watershed. 

The  watershed  is  approximately  20  percent  covered 
by  trees  and  forests,  with  the  remainder  being  covered  by 
grass  and  brush.  A  drainage  map  showing  the  watershed  area  is 
Included  in  Appendix  B. 

Evaluation  of  the  hydraulic  and  hydrologic  features 
of  Henry  Sever  Dam  was  based  on  criteria  set  forth  in  the 
Corps  of  Engineers'  Recommended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams,  and  additional  guidance  provided  by  the 
St.  Louis  District  of  the  Corps  of  Engineers.  The  Probable 
Maximum  Flood  (PMF)  was  calculated  from  the  Probable  Maximum 
Precipitation  (PMP)  using  the  methods  outlined  in  the 
U.S.  Weather  Bureau  Publication,  Hydrometeorological  Report 
No.  33.  The  probable  maximum  storm  duration  was  set  at 
24  hours,  and  storm  rainfall  distribution  was  based  on  crl- 
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teria  given  in  EM  1110-2-1411  (Standard  Project  Storm).  The 
SCS  triangular  hydrograph,  transformed  to  a  curvilinear 
hydrograph,  was  adopted  for  developing  the  unit  hydrograph. 
The  derived  unit  hydrograph  is  presented  In  Appendix  B. 

Initial  and  infiltration  loss  rates  were  applied  to 
the  PMP  to  obtain  rainfall  excesses.  The  rainfall  excesses 
were  then  applied  to  the  unit  hydrograph  to  obtain  the  PMF  hy¬ 
drograph,  utilizing  the  Corps  of  Engineers'  computer  pro¬ 
gram  HEC-1,  (Dam  Safety  Version),  which  was  prepared  specifi¬ 
cally  for  dam  safety  analysis.  The  computed  peak  discharge  of 
the  PMF  and  one-half  of  the  PMF  are  20,410  cfs  and  10,205  cfs, 
respectively. 

Both  the  PMF  and  one-half  of  the  PMF  inflow  hydro¬ 
graphs  were  routed  through  the  reservoir  by  the  Modified  Puls 
Method,  also  utilizing  the  HEC-1  (Dam  Safety  Version)  computer 
program.  The  peak  outflow  discharges  for  the  PMF  and  one-half 
of  the  PMF  are  16,914  cfs  and  6,780  cfs,  respectively.  Both 
the  PMF  and  one-half  of  the  PMF,  when  routed  through  the 
reservoir,  resulted  in  overtopping  of  the  dam. 

The  stage-outflow  relation  for  the  spillway  was 
prepared  from  field  notes,  sketches  and  limited  construction 
drawings.  The  reservoir  stage-capacity  data  were  based  on  the 
U.S.G.S.  quadrangle  topographic  maps  in  combination  with  data 
given  in  the  National  Dam  Safety  Inventory  Table.  Reservoir 
storage  capacity  included  surcharge  levels  exceeding  the  top 
of  the  dam,  and  the  spillway  overtop  rating  curve  assumed  that 
the  dam  remains  intact  during  routing.  In  the  routing  compu¬ 
tations,  the  discharge  through  the  outlet  facilities  was 
excluded  due  to  its  insignificant  magnitude  as  compared  to  the 
spillway  discharge  and  the  PMF.  The  combined  spillway  rating 
curve  (both  emergency  spillway  and  service  spillway)  and  the 
reservoir  capacity  curve  are  also  presented  in  Appendix  B. 


From  Che  standpoint  of  dam  safety,  the  hydrologic 
design  of  a  dam  aims  at  avoiding  overtopping.  Overtopping  is 
especially  dangerous  for  an  earth  dam  because  the  dovmrush  of 
waters  over  the  crest  will  erode  the  dam  face  and,  if  conti¬ 
nued  long  enough,  will  breach  Che  dam  embankment  and  release 
all  the  stored  water  suddenly  into  the  downstream  floodplain. 
The  safe  hydrologic  design  of  a  dam  calls  for  a  spillway 
discharge  capability,  in  combination  with  an  embankment  crest 
height  that  can  handle  a  very  large  and  exceedingly  rare  flood 
without  overtopping. 

The  Corps  of  Engineers  designs  its  dams  to  safely 
pass  the  Probable  Maximum  Flood  that  is  estimated  could  be 
generated  from  the  upstream  watershed.  This  is  the  generally 
accepted  criterion  for  major  dams  throughout  the  world,  and  is 
the  standard  for  dam  safety  where  overtopping  would  pose  any 
threat  to  human  life.  Although  dams  that  do  not  fully  meet 
this  standard  will  not  be  evaluated  as  "unsafe",  the  Corps 
considers  the  minimum  hydrologic  requirement  for  safety  for 
this  dam  to  be  the  capability  to  pass  the  Probable  Maximum 
Flood  without  overtopping. 

b.  Experience  Data 

No  records  of  reservoir  stage  or  spillway  discharge 
are  maintained  for  this  site.  However,  according  to  inter¬ 
views  with  local  residents,  the  maximum  reservoir  level  was 
above  6  inches  over  the  emergency  spillway  in  1975. 


Visual  Observations 


c . 


The  service  spillway  structure  and  stilling  basin 
are  adequately  maintained.  However,  the  spillway  approach 
channel  is  full  of  vegetative  growth.  The  downstream  channel 
is  well  defined,  but  contains  thick  tree  growth  in  the  channel 
bottom.  The  spillway  and  exit  channel  are  at  the  furthest 
right  abutment.  Spillway  releases  will  not  endanger  the 
structural  Integrity  of  the  dam.  Reservoir  water  surface  was 
8  inches  below  the  concrete  spillway  crest  at  the  time  of  the 
inspection. 

d.  Overtopping  Potential 

As  indicated  in  Section  5.1-a.,  both  the  Probable 
Maximum  Flood  and  one-half  of  the  Probable  Maximum  Flood,  when 
routed  through  the  reservoir,  resulted  in  overtopping  of  the 
dam.  The  PMF  and  one-half  of  the  PMF  overtopped  the  dam  crest 
by  2.32  feet  and  0.83  feet,  respectively.  The  total  duration 
of  embankment  overflow  is  5.10  hours  during  the  PMF,  and 
2.50  hours  during  one-half  of  the  PMF.  The  spillway  of  the 
Henry  Sever  Dam  is  capable  of  passing  a  flood  equal  to  approx¬ 
imately  34  percent  of  the  PMF  just  before  overtopping  the  dam. 
The  100-year  flood  is  equal  to  approximately  11  percent  of 
the  PMF,  therefore,  the  spillway  will  pass  the  100-year  flood 
without  overtopping  of  the  dam.  Since  the  PMF  is  the  minimum 
Spillway  Design  Flood  (SDF)  for  Henry  Sever  Dam,  according  the 
the  Recommended  Guidelines  for  Safety  Inspection  of  Dams  by 
the  Corps,  the  spillway  capacity  of  the  dam  is  considered 
"Inadequate". 


The  effect  from  rupture  of  the  dam  could  extend 
approximately  four  miles  downstream  of  the  dam.  There  are  two 
farmhouses  with  associated  farm  buildings,  five  trailer 
camping  Dads,  one  improved  road  crossing,  one  state  highway 
crossing,  and  the  town  of  Newark  within  this  four  miles  of 
floodplain  area.  The  floodplain  is  extensively  farmed. 


SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

There  were  no  signs  of  settlement  or  distress 
observed  on  the  embankment  or  foundation  during  the  visual 
inspection.  The  upstream  slope,  crest,  and  downstream  slope 
are  well  protected  by  either  riprap  or  vegetation.  Seepage 
was  not  observed  on  the  downstream  slope  or  beyond  the  toe  of 
the  embankment.  Some  minor  sloughing  of  the  upstream  embank¬ 
ment  slope  was  occurring  on  the  left  side  of  the  dam. 

The  concrete  spillway  drop  inlet  structure,  the 
bridge  section,  and  the  spillway  and  chute  slab  exhibit  no 
visual  evidence  of  major  cracking,  failure,  undermining  or 
misalignment.  Minor  vertical  cracks  were  observed  along  the 
stilling  basin  walls.  However,  these  minor  cracks  do  not  pose 
any  danger  to  the  structural  integrity  of  the  spillway  struc¬ 
ture  or  the  embankment. 

No  problems  were  observed  with  the  low  level 
outlet,  which  would  jeopardize  the  safety  of  the  dam. 


b.  Design  and  Construction  Data 

No  design  or  construction  data  relating  to  the 
structural  stability  of  the  dam  and  appurtenant  structures 
were  found.  No  design  data  relating  to  seepage  and  stability 
analyses  are  known  to  exist. 
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Operating  Records 


No  operating  records  are  available  relating  to  the 
stability  of  the  dan.  Water  levels  have  not  been  recorded, 
however,  the  dam  was  within  1  foot  of  being  full  on  the  day  of 
inspection,  and  is  assumed  to  be  close  to  full  at  all  times. 
The  only  operation  facility  at  the  dam  is  a  low  level  outlet 
pipe  which  is  very  rarely  used. 

d.  Post  Construction  Changes 

No  post  construction  changes  exist  which  will 
affect  the  structural  stability  of  the  dam. 

e.  Seismic  Stability 

In  general,  projects  located  in  Seismic  Zones  0, 
1  and  2  may  be  assumed  to  present  no  hazard  from  earthquake, 
provided  the  static  stability  conditions  are  satisfactory,  and 
conventional  safety  margins  exist.  Henry  Sever  Dam  is  located 
in  Seismic  Zone  1.  A  detailed  seismic  analysis  is  not  felt  tc 
be  necessary  for  this  embankment. 


SECTION  7;  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed  inves¬ 
tigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investi¬ 
gation  is  intended  to  identify  any  need  for  such  studies. 

It  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team. 

It  is  also  Important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  an  unsafe  condition  could  be  detected. 

a.  Safety 

The  spillway  capacity  has  been  found  to  be  "inade¬ 
quate".  The  PMF  and  one-half  of  the  PMF  overtopped  the  dam 
crest  by  2.32  and  0.83  feet,  respectively.  As  stated  pre¬ 
viously,  overtopping  of  the  embankment  will  carry  with  it  a 
high  risk  of  total  failure  of  the  embankment  by  erosive  action 
of  the  overtopping  water.  The  dam  was  found  to  be  able  to 
safely  pass  a  100-year  flood. 
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Several  other  Items  were  observed  during  the  visual 
Inspection  which  should  be  repaired  within  a  reasonable  period 
of  time.  These  items  include: 

1.  The  upstream  embankment  slope  near  the  left  side  of 
the  dam  which  demonstrated  thinning  of  riprap  and 
sloughing  of  embankment  material. 

2.  Heavy  vegetative  growth  in  the  service  spillway 

approach  channel. 

3.  Heavy  vegetative  growth  in  the  service  spillway 

discharge  channel. 

4.  Heavy  vegetation  in  the  low  level  outlet  pipe 

discharge  channel. 

b.  Adequacy  of  Information 

Information  concerning  operation  and  maintenance  of 
the  dam  and  appurtenant  structures  is  somewhat  lacking.  It  is 
recommended  that  the  following  programs  be  Initiated  to  help 
alleviate  this  problem: 

1.  Annual  inspection  of  the  dam  by  a  professional 
engineer  experienced  in  the  design  and  construction 
of  earthen  dams  should  be  made  and  this  inspection 
report  made  a  matter  record. 

2.  Set  up  a  maintenance  schedule  and  log  all  visits  to 
the  dam  for  operation,  repairs  and  maintenance. 


% 


-26- 


i 

Fj 


3.  Seepage  and  stability  analyses  comparable  to  the 

requirements  of  the  "Recommended  Guidelines  for 

Safety  Inspection  of  dams. 

The  design  drawings,  together  with  performance 
history  and  visual  inspection  findings  is  felt  to  be  adequate 
information  to  support  the  conclusions  presented  in  this 
report . 

c.  Urgency 

The  remedial  measures  recommended  in  Paragraph  7.2 
should  be  accomplished  within  a  reasonable  period  of  time. 

Increasing  the  spillway  capacity  is  certainly  of  a 
more  urgent  nature  than  the  other  recommended  actions. 

d.  Necessity  for  Phase  II  Inspection 

Based  on  results  of  the  Phase  I  inspection,  a 
Phase  II  inspection  is  not  felt  to  be  necessary. 

Remedial  Measures 

a.  Alternatives 

Possible  alternatives  for  increasing  the  spillway 
capacity  of  the  dam  include: 


1.  Increasing  the  length  of  the  service  spillway  crest. 

2.  Lowering  the  crest  of  either  the  service  or  emer¬ 
gency  spillway. 

3.  Increasing  the  length  of  the  crest  of  the  emergency 
spillway  by  cutting  farther  into  the  left  abutment. 

4.  Increasing  the  height  of  the  dam  embankment. 

b.  0  &  M  Maintenance  Procedures 

The  owner  should  initiate  the  following  programs: 

1.  Annual  inspection  of  the  dam  by  a  professional 
engineer  experienced  in  the  design  and  construction 
of  earthen  dams. 

2.  Set  up  a  maintenance  schedule  and  log  all  visits  to 
the  dam  for  operation,  repairs  and  maintenance. 

3.  Place  additional  riprap  on  the  upstream  embankment 
slope  near  the  left  side  of  the  dam. 

4.  Clear  vegetative  growth  in  the  service  spillway 
approach  and  discharge  channels ,  and  the  low  level 
outlet  pipe  discharge  channel.  This  should  include 
removal  of  all  trees  and  large  brush  for  the  entire 
width  of  the  channel,  and  for  a  length  of  50  feet 
below  the  downstream  toe  of  the  dam. 
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Seepage  and  stability  analyses  should  be  performed 
by  a  professional  engineer  experienced  in  the  design 
and  construction  of  earthen  dams. 
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Explanation 


Pennsylvanian  System 


rkc  -  Kansas  City  group:  cyclic  deposits  with  numerous  limestones. 

p 

pwn  -  Pleasanton  group:  sandstone  channel  member. 

P 

m  -  Marmaton  group:  cyclic  deposits  with  limestones. 

Pcc  -  Cherokee  group:  cyclic  deposits,  predominately  shale,  sandstone  and  coal 
beds. 

Mississipplan  System 


**m  -  sandy,  oolitic,  fossiliferous ,  lithographic,  or  cherty  limestones. 


-  cherty,  crinoidal  limestone,  with  some  shale. 

-  Intercalated  limestones  and  shales. 


Reference:  Geologic  Map  of  Missouri,  1961,  Division  of  Geological  Survey  and 
Water  Resources,  State  of  Missouri. 


General  Geologic  Map 
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PHOTOGRAPHS  TAKEN  DURING  INSPECTION 
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1  -  View  across  grass-lined  spillway  and  along  crest  of  dam 

taken  at  left  abutment. 

2  -  View  across  spillway  approach  channel  for  chute  spillway 

and  along  crest  of  dam  taken  at  right  abutment. 

3  -  Picture  of  downstream  slope  of  embankment  taken  from 

spillway  chute. 

4  -  Picture  of  upstream  embankment  slope  taken  from  near  cen¬ 

ter  of  dam. 

5  -  Close-up  of  upstream  embankment  slope  taken  near  left 

abutment.  Note  thin  riprap  and  minor  sloughing  of  embank¬ 
ment  material. 

6  -  Picture  of  corrugated  metal  pit  and  top  containing  control 

gate. 

7  -  Picture  of  gate  and  handwheel  in  pit  shown  in  previous 

picture. 

8  -  Picture  of  16-inch  I.D.  steel  discharge  pipe  for  outlet 

works.  Note  corrugated  metal  pit  to  right  of  person. 

9  -  Picture  of  pool  and  channel  downstream  of  outlet  works 

discharge  pipe. 

10  -  Picture  of  approach  channel  to  chute  spillway  at  right 

abutment.  Note  heavy  vegetative  growth  in  channel. 

11  -  Close-up  of  drop  inlet  to  chute  spillway. 

12  -  Picture  of  concrete  chute  and  wingwalls  on  downstream 

embankment  slope. 

13  -  View  of  pond  and  discharge  channel  for  chute  spillway. 

14  -  Picture  of  drop  inlet  and  bridge  over  chute  spillway. 

Note  moisture  in  channel. 

15  -  Close-up  of  crack  on  wall  of  stilling  basin. 

16  -  Close-up  of  leakage  through  construction  joint  between 

drop  inlet  and  bridge  section  of  chute  spillway. 
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Photo  1  -  View  across  grass-lined  spillway  and  along  crest 

of  dam  taken  at  left  ahutment. 
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Henry  Sever  Ham 


'icture  of  downstream  slope  of  embankment  taken 
rom  spillway  chute. 


icture  of  upstream  embankment  slope  taken  from 
ear  center  of  dam. 
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Photo  5  -  Close-up  of  upstream  embankment  slope  taken  near 

left  abutment.  Note  thin  riprap  and  minor  slough¬ 
ing  of  embankment  material. 


Photo  6  -  Picture  of  corrugated  metal  pit  and  top  containing 

control  gate. 
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Henry  Sever  Tlam 


Photo  7  -  Picture  of  gate  and  handwheel  in  pit  shown  in  pre- 

vious  picture. 


Photo  R  -  Picture  of  16-inch  I.D.  steel  discharge  pipe  for  ’ 

outlet  works.  Note  corrugated  metal  pit  to  right 
of  person. 
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